Induction of P450 1A by 3-methylcholanthrene protects mice from aristolochic acid-I-induced acute renal injury.
Cytochrome P450 1A, an enzyme known to metabolize polycyclic aromatic hydrocarbons (PAHs), participates in the metabolism of aristolochic acid I (AAI) in liver and kidney microsomes isolated from humans and rodents. This study was designed to investigate whether P450 1A plays a role in AAI-induced renal injury in C57BL/6 mice. Separate groups of mice were given AAI (10 mg/kg and 20 mg/kg) or pretreatment with 3-methylcholanthrene (3-MC, an agent known to induce P450 1A expression in many species including rodents) at 60 mg/kg given at 24 h before AAI injection. Renal function and histopathology were determined at the 3rd day following the high dose of AAI and at the 14th day following the low dose of AAI treatment. For both doses, we determined in vivo AAI clearances and pharmacokinetic parameters. We also determined in vitro P450 1A1/2 activity and the ability of liver microsomes from 3-MC-treated and vehicle-treated mice to metabolize AAI. Finally, the effect of 3-MC on protein levels of P450 1A1/2 in both liver and kidney was measured by western blotting. Pretreatment with 3-MC greatly protected mice against renal failure induced by AAI. In vivo AAI clearance was more rapid in 3-MC-pretreated mice than in the vehicle-pretreated mice. In addition, the P450 1A1/2 activity and the ability to metabolize AAI in hepatic microsomes isolated from 3-MC-treated mice were much greater than in vehicle-treated mice. Western blotting showed that protein levels of hepatic P450 1A1/2 were greatly increased in 3-MC-treated mice than in vehicle-treated mice. These results demonstrated that the induction of hepatic P450 1A1/2 protected against AAI-induced kidney injury through faster in vivo clearance of AAI and suggested an important role for hepatic P450s in the detoxification of AAI-induced renal injury.